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[XilS^XH 2003.02.21 

SSI ^3 ^ OIS i^fe SM^/H ^E|2^ OlS 

^It.^ &^£X^|]IH5|XI 

I^^SSJ S^SgJ] Film Bulk Acoustic Resonator and duplexer filter having 

thereof and semiconductor package for it 

[SSI ^xl2x^ (^) 
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[Cfl£l2J] 

[^Sl AS Off? 

[ CH £1 oi 3 H J 9-1 998-000260-4 

[SS^iiJ^^eis] 2003-010757-1 

^^s::?i] ^^XH9 

S^a:?ll PARK.Jae Yeong 

[^eie^eimi 710401-1648619 
[^aeisl 142-100 

AHe^^AI if^^ □lOI-S SK^e^1:l^AIEI0^H^M 101-1004 
[^^1 KR 

imxn mm^ xii42i°i ^mow 2]m m^. mmm xii603s°j t^soii £i 

AH&>^ (ej) 

Ol^m^^] 20 3 29.000 s 

20 ^ 20,000 ^ 
[^<y5!^irsi 0 0 si 

I4!A^s^eJ 18 m 685,000 

[ir:>jii 734.000 
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1. fi^^Ai- SAj|/H(£S)_ie 



> 
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7l^l<^1 ^tb ^AS., ^H^l A-lti.iBeflolB^, ^£^1 >^i:a>^HeflolH^ ^1-^<H1 

^ ^J-'^<H1 ^^^^ 2^ '^l^J-^ ^J--^ ^^^S. o]^o]7^ ^^VA^ ^ -o^tl: 

lis ^^^Sl- ^^7l7> ^^^^2)- ^^7l7> Cf^ ^.^^S <a^^ ^ 

£ 3a 
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^^^^ ^^7l ^ ol» ^v- :^^^A-1 ^E-lsq- oil- ^«]. aVs^l 4 71:^1 {Film Bulk 
Acoustic Resonator and duplexer filter having thereof and semiconductor package for it) 

£la ^^1 ilc^ f^efl^ ^3. ^^7]^ o^ll:^ ^^^olcf. 

^ ^^^^}7} <^^^ ^^^^ H^ltl: l:e^£ol4. 

3bfe ^ ^^^^ ^Ajo^ioil s^tv ^^^4 ^^711- iEAit!: i3c^ ^ 

^^^^ -^^1<^1<^1 ^tb ^3 ^^^sh ^^711- SAltb ^^£0^. 

:£4a^ ^ ^ ^^H1<H1 ^# ^3 ^^711- ^Bl^ 

7m^^^ S^ltb £4b^ ^ ^^]<^M €1- ^3 

-£5a^ ^ ^^<H1 s^tb ^^^sj- ^^7l« ^^^^ 7m^ 

^S. l-l^iEolJi, £5b^ ^ ^^<^] ^tb ^^^Sb ^^7l# € 

-E6a^ ^ tb ^^1<^1<^1 ^tb ^3 ^^^s}- ^^711- ^e^I- 

3EAl^ ^^Sojji, i6b^ ^ c^^- ^^HHl S^tb ^a. ^^^2)- ^:5l7l» ^ 

^Eil- S^ltb ^^^£^14. 
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loWsOOllOSS ^^ ^^>: 2004/2/9 

301.302.303; ^ ^^^] ^tb ^# ^3 ^^^^^ ^^7] 

310; yvs^fl ^iti-^Hefl^lH 312; ^ 

313; ^7l# 315; «l:A>f^ 

320; ^# 330; 

340; <a-^^ 350; ^-^ 

601,602; ^ ^^<^1 ^tlr -n-^^^^ €^-1 609; ^^^]]^ 
610; ^S^M] ti.>;Esflo]e 
613; ^7l# 

660; ^Al^ 
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670: ^# ^3 680; ^-g-iii;^} 

620; ^# 630; t}^ 

640; "a-^^^ 650; 

801,802,901,902,1001,1002; ^ ^tb ^H^l^Jfl^l^l 

H711- ^^^^^ ^ ^l^^M, atb <^le-it}: ^Blofl 

<26> o.^ ^^^2)- ^:5l7l(Film Bulk Acoustic Resonator; FBAR)^ ^^j-^^fl 

^ollA-lo^ ^;^>7l5bS] S^^i). -^-a^V^^^. ^^>7l5|-S o]^^ ^^o] ^7]^ ^cfl^AS. 

Hcf. ^o], ^^>7l2^2l ^sl-^7> IGHz-a nfl J1^^<?I 3.7]^ <^ SOcra, 300GHz<a 

^ linm ^ii^ a.711- 7>;^l7fl ^cf. ^e-iM" <a-^e]-o^ ^^^^1- c-l-g-^V'S =l ^^^-^ s)-^ 

^ ^^>7l5|-^ Wj^Al 1/10, 000s ^<i>;=^l7fl ^Cf. ll|-e|-A^ 'a-^^'^l ^^>7l3l|-7l- ^ 
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■^^^S. ^^o] ^ji, ZL Afoi^^ ^^^^-^ 3)-;^^-'?]:^ 2l-o>^l^ ^oicf. ^, n H7l^ p> 

<27> £ia i£lcl- ^S*>^, ^2fl^ >iS ^^^^ ^^7l(l01M02M03')2l ojl^o] 
<28> iji^i. £la«^l 7>^i^(Bulk Micromachining)^^ ^IS^ ^f- ^ 

*(ii2')^ ^iti.>;Eeflo]E(iio')^, ^i:^>:^H£flolH(iio')si ^i-i^-^^^i # 

(112')* €#(120')5^1-, ^#(120')^ ^ol-^<^l ^^1-^ t}^ ^^(130' 

(130')^ ^^^] ^^^^ 'a-^mUO'):^!-, ^^^^(140' )S1 ^^igofl ^3}-^ ^^(150' 

<29> o]^ ^13: ^^^^ A-]a.^EeflolB(110')oll "^^j 1-(112')# ^^^s:l-7l ^sB, Aiti.>^H£fl 

olB(110')» ^J-Al^ ^z^ -g-onoj] :a;^l(?tjt)^H<^> ^^l7> ^Jl, oj^A^ ^j^: Al;^V 

<^1§ «M^>7l Slb^ll ^o. 7]-^ '^(Surface Micromachining) 

-^S. ^IS^ ^^^sl- ^^7l(102')7l- 9X^^], ^1^^ ^^^^ ^7lf^(113')ol 

^^^^ ^£^1 ^i:a>,EE]iolE(iio')sq-, Aly.^HellolH(110')5l ^7l#(ll3') ^^^o\] ^^]^ 
^}^^mi30')3]-, ^>^^-^(130')^ ^^oil ^^^^^ ^^^(140')3Jl-, <a-^s^-(i40')^ ^^o\] 



<30> 
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(113')^ ^^o] ^o]^7] ^o]^r^ tiVH^I^^ ^A^A ^ym^ <^^^y}A ^^^1 

(140') -S-^ S^ol nflo. o]^^Ji ^^o] cj-^o] o^z^^ 

<32> O]^ efl^srfjl, ^^^-^ 3.711 ^ 9XS.^, Slc^l 

^eflZL e|#?flEKBragg Ref lector)e^-^ ^-^^s]- «}:><«>^(115' )^ '^l-g-^V'^ ^3 ^ 

^^7l(103')7> Si^cll, ^>1^21 ^^^^ «>£^1 A-lti.>^HeflolH(110')sq-, 
A^w.^HeflolH(110') ^<^1 f^^'-^ ^^^21- ti}-Al-f^(ii5')azl-, B]-^^4 ti]-A>f^(ii5-)ol >^i-igoil # 
2}-^ btV^ ^^(130' ^^(130')^ >^^^>^ "y-^^Kl40')4. <a-^^Hl40')^ 

<33> «^7lAl, ^^^4 ti}:A>^(115')^ wVS^l Al-aiHell«^lH(110')^ S^S^l ^S)-s]-(Si02) ^ 

^^i€(W)^ ^^>^o.^ ^ ^^^^ SEtl: ^^(130') ^ ^1-^ ^ 

•^(150')^ cIl^CMo) ^J:^i^(W)* ^^^tb ^<=>1^. "a-^^CUO')^ ZnOM-. 

AlNl- RF ^>nt|le^ :^i5f)El^(RF magnetron sputter ing)-9.S ^^j-^H ^^^t!: ^'^]^. 

<34> zie^uf, oie^^v ^Efloq 1^3- e]-a^s|. ^^7]^ ti>£^l tL>,HeflolB(110' )<H1 

^^(130')<^1 ^^f^^S ^^^^^S^i, ZL 5r>«-0] A-]y.^HEflo]E(liO')Sf 

ol^(c-axis orientation)* ^>-^ ^^(130') ^ <a-^^(140')# -^^^^1 ^l^cll <^1^^ol 

<35> £21- %i-S^>tS, ^efls] ^3. ^A^S)- ^^7l» -^#^A-1 ^ Olcl 
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<36> ^A]^ w>sq- :^o] ^x^s. ojEflM- ^^o^] o^^s]^ ^l-^Jj^i ^^1(601')^ 

^^^sl- ^^71(101' )7l- ^,^^S. aV^^fl A-lti.>iHeflo1:E(^A]£lxl ^^)ofl 
o] ^3)-^ tfl^'?]:^ ^^■^]^]^ «J:B3|li^Bl (660') (Band Pass Filter) ^ 

«H:E.211>i^e^(670')54-, -4^^^ «1^2flJE.^E-l(660') ^ ^B.-l(670') ^]-ol<Hl 

51 cf^o^ ojc^Ei ^ ^^^;^>(680')^ ol^o^l^ o^cf. S'^ 

Wa ^^7)51 <^;i x^^^ ^^s., p'^ ^1 M-Ef\fl 

9mra^ 3711- <=>]9\- ^^^^-^ ^e^^ ^cfl^uzf o]^-f-Ai 7i7]o] ^ 

^■11^-^S. ^1S^>^ 7l# ^ 31171^1 7l^ol ^^Sli o;It:1-. 
[^Tgol ol=ji;^> t}^ 

<38> itj-el-A-l ^ ^Vr|^ ojfil- ^gflo^ ^;H1^^ ^^^V7l ^ *11 ^A^S., ^ ^^S] 

^V3£^l ^-iJtiiHeflolES!!- ^^^^o] ^^t\jL, <a-^BVoi A^^VAjol o,^^ ^3 B]- 

-^^^ ^^7l# ^l^^mc-11 o^r^, 

<39> ^ ^Vtgo| S.^^ EJ-A^S). ^^7l7l- Cf^ ^.^tS ^^51<H ^.^^51 

» *>t+si H>£^i^oii H711- ^^^^^ ^ ^Bll- ^l^^V^c^l 9X^. 
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<40> a. ^vt^o^ ^tq-^ s.^^ ^Eioil ^^^}7]^J[■ ^l-sJjAi 

<41> o^o^ s.^ ^«fl ^ ^^o|l ^tb ^3 Hl^A^Sl- ^^7l^ S^t^S] aVjE^l 

^^^.^^HeflolB^, ti>£^l ^iti.rfiHefl<^lH^ ^i-^^fl ^lo^i ^^jz)-, 

^1--?- ^^s^ ^i-^<^l ^^^is- ^^^^^4, ^J-^<^1 2# oj^i- 

<42> o^o^ ti>£^l A^ti.^E5^ioiE^ ^el^(Si) ^# tildx(GaAs) ^ ^ii ^VM--^ ^ $i 
4. 

<43> E^E}^/l-e]y laCTi/Mo), 3l-/#e1tic^(Cr/Mo). BjEl- 

■B-/^^^^(Ti/W), 3^/^^i^(Cr/W) ^ <Hi^ t!-^<^l ^^Hj^S ^^^'H 4^ 

<46> o^o^ ^>M. ^^j2]. o]-^^] ^>olo]]^ ^-^^4 aVAVf^o] ^ ^^^^ ^ oj^cf. 

<47> o^o^ S.^^ ^^j^>7l ^ ^^ofl o^^V ^#sJi!^i ^E-i^ tiVj^^] A]jd 

^^£]ol Ur^^S)- ^Al^ ^s. 1^3^ :tE-1o^ o^^ofl 

^S €^j2> ^^7l7l- 31, <?l^Sl^ ^iS h4->^^4- 
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O 



'ia. ^B] ^ ^A]^ 11:^^ S)- :iE^o] <^^ofl ^A^^ r^^o;^ 

<48> cf^o^ iga ^^^34 ^^7lsl- aViE^l A-] H.^Hefl<^lB a><^1<H1^ ^#<il 

<49> c|.^oj Aiy.iBeflolB^ ^J-^oil ^^^^ c^-^o] oioIe^ ^ 

<50> A^w^^Heflc^lB^ GPSCGlobal Positioning System)-§- ^3 

^.^^^ ^3 ^A^2|- ^B]» ol=^ «>£^1^2|., tiVs^l^o] o].2}.£]£S. 

^^m^, ^^^^ ^-i-^>:£^ Hlo> ZLH^-^^CVia 

Ground) IE^^l7> ^^^E)!^, ^ilsl-B^ ^^jo^ ^flaiEl iq^cgojlA^ ^V^^].^]^ cf^o;! Ajzi^ tifl^^ 
# 51-^ 71^3]-, ti>iE^]^2]- -15^-^:^ 1-^ ^ Ajzi^ Hfl^^ '^iM^m i^^^ 

Sf, 7]^^ 7l]tllE^ ^c>l tiV^^^]:^ ^ i^^^ S>]-o]<>\7} . 

<52> ^£^1^<=H1^ =-^^;^].7-^ ^A^^ ^ o;^cf. 

<53> ^o] 7]^o. i^H,oil cf^o^ >.:^^;,|.7]. ^a^^ ^]^^^]^^^MMmLovi Temper Sitxxre 

Co-fired Ceramic; LTCC)^ ^ SX^. 
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<54> 7]^^ Ji^-^^ldbi^^^-flHl-^CHigh Temperature Co-fired Ceramic; HTCC)"^ Si^. 

<55> o^o^ ^:^^^].^ oio^B^ ^ ^ 9X^. 

^S. '^^^^ ^^jsj- ^Eil- ol^.^ tiV^^fl^sl-, ti>£^l^o] ^^fls]^ 

e^-ni ^^17]. ^alslji, ^^]]o] ^^^o]]^ i^S^fl^o] ^^o^^ ^Kface down) ^ 

<57> ^S^l^cHl^ t:f^Sl ^:^^;^1.7> ^^^^ ^ 

<58> o^o^ 7l^^ tfl^o]] cV^o^ ^:^^^].7y ^A^^ ;^i^^Al^A^^ils^-ni(Low Temperature 

Co-fired Ceramic; LTCC)^ ^ 9X^. 

<59> 71:0-^ Jl^4i^^^^lef-^(High Temperature Co-fired Ceramic; HTCO'S ^ 9X^. 

<60> oio^Ei ^ 7l3^A]E-1«a ^ ojlcf. 

<6i> o^o^ ofl^A] #5^131^ o]^ ^>i4^ o;it:^., 

<62> o^o^ «]::£^-)l^^ ^V^iil- 71:^: A>oloil^, tiJrS^-ll^sl ^}^o]] ^A^^ ^ 

E^o^ ^A^o] ^-l^Vsl;^! oiM^JCair gap)^! ^^^^ ^ ^cf. 

<63> ^^^^1-71 ^tfl ^ ^'^<H1 ^tb 4^ ^£^H7l;^l^ A-lti.>,H2llolH 
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^.^^ ^Ei» ol=-^ ti>£^l^jj)., ti>£^l^ol ^ 

^■)17> ^ylsl^l, ^^Hl^ ^J-^ofl^ alrJE^fl^o] ^^o]^ ^1] 1-^^ ^Efls ^Djoj] ^ 

^^fl ^^^^ ^^^m^ ^-g-^V^ -g-^l^S ^l^'^l^ 9X^. 

^ 71^2] ^l-ia<^l ^^4i;^>2l SA^o] ^-I^VSl^l <^]o]7^(air gap)ol ^^^^ 

^jslJi, o]^ ^i-igoi] ^A^^ x:f^o| yflAlsflBlj!)- <g;g^ ^ c^cf. 

<68> o^o^ 7l^^ ^^12] Aj-igofl ^^^^ cf^o^ ^^1^ ^^-^ 



^o] ^}<:^ ^ ^vrgd] o^tl: ^^7lofl ^>i^ , ^#(2 Layer) oj^^- 

n^]JL, Stb ^^^J-^^<^1 ^11^ ^^^fl:^!^ ^^o] ^rf. ^, 
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<7o> ^sq- ^o] §>Q^ ^ ^i^oii ^t!- ^1-^>H ^*>^, *>i4^ ^£^1^<^1 

igoil cf=^^ ^A^^o-S.^. ^tJi\s, ^o] o>EflM-o11 <^:^S\^ ^B]^ 
3711- ^4i^5|-A]^ ^ oj^ ^J-^d ojcf. 

<7i> cilrol, ^fi]- ^o] ^ ^^<=>11 ^i^l^illT'l^lofl o]^|.Tg^ tiVs^]:^!^.?]: o>u|el-, 

ti]-i^fl^ol ^7l]5l^ 7]%^ ^Jt\^■ 7l^S] aig^l ^^i:;^>* 

<72> o]^> ^ ^t^ol ^^1-^ 7l#^<^HlAi :g-Aj.o] o. ^^yY ^ ^^-^ ^^1 

^ ^ ^^S. ^ HV^^t!: ^^1<^1* %1-2:^H ^oMl^>7ll ^^^s:}!^ 

<73> iSa* %1-Sel-^, ^ ^^21 -^Ajc^loll 0^*1- 1^3. ^^7](301)^ ^igS 

7> SAISH SZ^, £3bl- %l-^^>^, ^ ^^^21 Cf^ ^AloJHl o]^ Hj-A^jl}. ^;5l7] 

(302)^1 ^'^£71- S.^]S\o] oio.c^, £3c» ^ ^rf^ ^aHHI o]^ 
€-^^51- ^^71(303)^1 9X^. 

<74> HSa^^l «l-4 ^^1 ^ ^^l-^l-^l ^# lis 13:^^51- ^^71(301)^ 

^V£^l A-lti.^EefloiE(3io), uV£^l A^ti.>^H5flolM(310) ^J-i3<^l €#(320), ^f- 



39-14 



10^30011088 %■^ <U^}: 2004/2/9 

(320) 4i-^<^l 2%^ o]^o^ ^>H- ^^(330), ^>-^ ^^(330) ^>^<Hl ^^^^ -y-:?!^ 

(340), 'a-^BV(340) ^^<^] 2# ojAj-o] ^v«. ^^(350)0.^. ol^o^^^ o;,^:,. 

<75> y^x^^ aV3£^l >|ti.^Befl<^lB(310)^ ^2l^(Si), til4i(GaAs) ojo^ ^7>#^ 

cHi^ ^l-M-^ ^^^^ ^ 9X^^. ^Ms. ^V;^^m ^-Br ^}^^. 

wiBeflolB(310)<Hl^ ^^^^ ^cflSj-Aj^lyl ^^fl <U^^ *(3l2)o1 M^^^ ^ 

<76> ^#(320)^ ^<?!^lSAi tiV^^l Alti.^HeflolH(310)^ $X^^ . 

ti>:£^fl ^iti.iB£ll<^lH(310)<^l *(312)<^1 ^^]o] ^^^^ ^ 

<77> ^^(330)^ 2# ^1^1-^ ^^o] ^f.(320)S^ ^i-ia<^l ^^V^J^S ^^^Slo] 

^4. ^. *>-^ ^i^(330)^ H]Ef^/s.H^y.^(Ti/Mo), H.^/-i-el w.^(Cr/Mo), h]e|-^/^>.^ 
(Ti/W), S§/^^^€(Cr/W) ^ <^b^ tb^o] ^^V^o.^ #^^5]^ ^ ^4. '^^^lA-l, a 

E^Ef^^ ^ tH3l(buffer)#o.^ ol-§-5l<H €#(320)2}-o] ^cflS]-^>^ 

(340)21 -0>-^;^^3^s. Sj-cf. 

<78> <a-^^H340>^ 2# ol^l-o^ ^^o] f^^v^lo^ ^^^^ 5:>«. ^^(330)^ ^^<H1 ^^^1 

S. ^^s]o] oic^ oje^^ <a-^^i-(340)^ ZnO, AIN SE^ o]o] -^jj-l-o] 7>^srH , o^yjA^ 

<79> n>xln^o.^, ^^(350)^ <a-^^(340)^ -a-^oil 2%^ ^^ol ^^V^^o.^ 

^^i-s^o^ ^A^^ ^ ^^(350) 0. ElE}^/#Eltirji(Ti/Mo), 3^/1-el^^ 
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(Cr/Mo). E^Bf^/E^^^(Ti/W), H#/^ji^(Cr/W) ^ tt^o] ^^j-^-^S 

<80> £3b<Hl iEA]^ «>5>|. ^o] ^ ^i^o^ cf^ ^^loflofl ^1- lis ^^71(302) 

<8i> wl-Sf ^o] EVA^s). ^^71(302)^ A-lti.>^HeflolH(310)oll 7}^ 

°1 *(312) ^^(330) ^ojo^ ^7l#(313)<^l ^cf. 

s-lt!: ^7l#(313)^ ^o] ^A^^(x£Als]^l U-^)^ ^^^}^ ^«^H, <a-^ 

5i-(340)^ ^^^^ ^4M7lfe tbt:f. ^^(330) ^ ^^(350)^ 3.^ 

<82> s.3c<^] ia>sq- ;y-ol ^ ^tgo^ cf^ ^a]*:^].:.!! ^t!" ^3. ^^71(303) 

<83> £Al^ w><4 ^o] A-lti.^E5iiolE(310)<^l^ <^xi]^ *(312)olu|- ^71^(313)0] 

^^^^1^1 ^^J: t}^ ^^(330):b1- ^S.^] ^^^^:^^]]o]^i310) ^}o]<^]^ ^^'^ 

^ '^>^>#(315)ol ^^^S\c] ^t]-, oj&l^V ^A^4 «]:A>#(315)^ ^s|-mSi02) ^ e^:^i^(W) 

^^(330) ^ A^>^ ^^(350)^ ^J-^tl: 2f^ oIaJ-o;] ^^o] 

<84> £4al- #2:3:>Ta, ^ ^^^^^ ^ ^Ajc^l ^t!- ^3 ^^^^ ^^711- 
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<85> ^^^^ :£4aoll iEA]^ HVsq- ^o] <imB\9\- ^-^A] /^j (Low 

Temperature Co-fired Ceramic; LTCC) sfl^l^]!- ol^sj-c^ ^s. 1^3 ^^-^^31- ^^7l# 
l-sj|A-^(FBAR Duplexer for USPCS), :^s.^a-1(SAW Duplexer for DCN), ^ LC tij-o] 

l-sijA^aC Diplexer)» ^VM"^ 3l]7l^lS ^ ^cf. <:^7lA-l, ^#^a-1(fbAR Duplexer 

for USPCS) ^ LC rfol^s3jA^(LC Diplexer)^ ^-^^ ^J:S.^]]^o\] ^ ^nf. 

<86> £4bo)l 3EAl^ w>s>|- :y-ol ^^s^ ^(Cellular phone)<^l <^l-g-^^ S^S ^^^^ 

(SAW Duplexer)* ^# ^3. ^^^^ ^^7l# ^1-^a^(FBAR Duplexer for TCU)S. 

<87> £5al- %i-S§>^. ^ ^^'^oil Sjtl- m# ^3 ^^711- ^^^^-^ ^e^o^ 7II 

^7l» €^1^ 7flE^^ol ^€^£7]- SAlsjcH ^4. 

<88> o]^ 5£4a ^ i4b^ ■^i^^'Hl, ^}-%-t}JL GPSCGlobal Positioning System)-§- 

tiH:E.3}l>i:lEKFBAR EPF for GPS)» ^VS^lsfl^l ^1 ol] 2fl7l^i^l-<:x^ , He]# wfl^driple 

Band) (Cellular, PCS, GPS)-g- ^^7lo11 7}^^ 
<89> iE6a» ^S^>^, ^ ^ -^Ajc^jofl o]^ Hl-^^^ ^^7l» 

H €Ei(601)^ 7fl?^2^^ ^Jia£7> £A]5]o:| o;ij7, :£6b» ^2:^1-^, ^ ^^Ic^loll 
^3 ^^7l# --S.B3jA-1 ^B1(602)S1 7fl^^^ 3|ia£7} SAlslol o;t 
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<90> ^7.] £6a<^l iA]^ wl-sq- ^o] ^ «Vtgo^ ^Al<:^loil o!^-^ ^#§3]A^ €^^(601)^ 

^1 Aiti.>,B5flolH(610), ^iw.>zHBflolB(610)oll ig3 ^A^sl- ^ 

E-l(660) ^ €Bl(670)S- ^1^<H^ 

<9i> tiVjE^l ^1 W-:iBeflol:E(6io)^ cfle^ o.^^-] , ^El^(Si), ^f- ^IdiCGaAs) 

<92> ^A]^ ^s. ^^^4 ^Ei(660) ^ ^3. ^Ei(670)^ cf^^ 

^^7l(302)7> «V£^1 A^ti.>,B5llolB(610)o1lAi ^A^^ ^ 2^,'^!^ ^4 

<93> £6bofl y>2f ^o] ^ ^Vt^o^ cf^ ^Al<:4]oil o] ^ €^1(602)^ ^ 

^1- ^a. ft^^sl- ^EK660) ^ igS ^^^5}- ^B](670)^ •a^'Hl ^ 

■S-i;^>(680)7> V] ^ ^cf. o]E^*}. 4-^dt4(680)^ «?li3^El ^ ^SflAlB] 

•a ^ Si^. cHlr^H, '^S^fl w.^HEflolH(610)<^l^ GPSCGlobal Positioning System)-g- ^ 

<94> ^2:*>^, iE6a^ i-i^ ^iaS7l- o^^cf. 

<95> £Al^ v}9\. ^o] rf^o^ :|[^ ^3. ^A^s]- ^^71(302)^ ^>M-^ €#(620) ^ofl 

^^^£]7ll4 SE^ €#(620)^0] Z^Z| ^A^^ >^ ojtq. oi7lAi^ 4 

^^7l(302)5q- ^:£^1 A^ti.^H5llolB(610) ^><5l<^l ^7l#(613)ol ^>^^£]<H , c-lsit!: ^ 

jE^l Aiw.>^Hefl<:>lH(610)^ £3a, £3b ^ £3cofl ^4 7} 



39-18 



1020D30011088 %^ 'U^}: 2004/2/9 

<96> £8al- %i-2:*>ia. ^ ^^^^ *V Sl*V ^E^7> «]:i^fl2fl7]^l 

(801)^ ^^H7> £Al£]o^ oi^^ ^8b» ^ cf^ ^^]^]^] 9]^ ^#5J!^i 

<97> £8a<^l w>sq. ^o] ^ «v,^o| ^ ^Alo^lofl ^^^a-^ ^b17> ^2]-^ ^S^l^tfl 

-71^1(801)^ ^3 ^EK860,870)» ^£^11^(809), ^^^^ 

(809)ol 7]:&(890), al-^^]^ (809)4 71:^(890)^ ^7]^o_S. <d^*>^ 

5!]-clo^(897), ^ 7l:sa:(890) ^^^^] ^ 2|-;^1(898)S- Hi (899)5. 9X^. 

<98> ^7^^ ^.£^1^(809)^ tfl^ aVi^l A^y.>,Eeflo]H(810)7> ^u] 51 ZL, ^-£^1 

Aiti.>,HeflolS(810)^ ^J-^-^-fl^ ^A^s). ^^717} 3],tg^^ <?i:Ss]c>:i 

:t# ^^^s}- :gBl(860,870)7> ^-^^^l*^ ^cf. ^£^1 A-^ ti.^:^ efl olH(810)£q 

>^Vigoll^ o]^B\ ^ TSsflAlE^Sil- Cf^o:) ^.^>i.;^].(896)7> t:-] ^A^£|o^ C!X€\., 

<99> 71^(890)^ ^-£^1^(809)01 oj-^l-s^is. >i.^^ :g.^o^ ?flHlBl(892)§ ^-flel-Bi ^ 

^1(891)7> ^til£)j7, A^le]-a^ ^^](89i)o^ 7llwlE)(892) wl^^ofl^ ^e]-^:E. #^(893)ol 
slD^. liHl-^^ #^(893)4 ^^5]cH ^fle)-^] ^^i(89l)» ^:i-§>:£S- c^^o^ h]o> 
ZLSl-^.^(Vi a Ground) £^^1(894)7]- ^a^t^o^ 0^4. ^^](891)^ 7l]wlBl(892) 

^I'g^^l^ 4^=^31 A]zL^ yH'$d(895)ol ^A^^o^ o;icf. oje.^^ 7)^(890)^ ^^-^^ 
Al4iA^/Hle|-^(Low Temperature Co-fired Ceramic; LTCC) SE^ JI^^aI^^a^ (High 
Temperature Co-fired Ceramic; HTCO^l € ^-^^ , <^7lA-l 71^(890)^ 7fl^^ tb^^f^ 
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<ioo> cf^2^ sfo] 0^(897)^ w]:£^1^(810):e)- ^ln^ wfl-{d(895) 5E^ =L^^^ 1-^ 

(893)^ ^7l^o.^ ^m^m -^^r^ ^H, '^l^ ^ojo^CAu Wire), ^^^1^ ^<=1 

<H(A1 Wire) o]o^ ^7]-#c] 0^71^112 ^^^}^ ^^-Br <^}^^. 

<ioi> el:E.(899)^ 71:^(890)^ ^^;^l(898)7l- 7fl;^lli|o1 ^^^5l<>l $X^^ , '^]^ ^ 

£^fl^(809) ^ 1^^^ S.^^^ s]-^]^(897) ^-^ o.^^E^ ^1-^ *bcf. 

<102> £8b<^l W]-^ ^ avt^o^ Cf^ ^Al<mo11 ^Ei7> 

5^1)71^1(802)^ ^,=7^^^ Ej-A^sl- (860,870)* «]:£^1^ (809) , ^£^1^ 

(809)0] ^^flSl^ 7m(890), ^£^1^(809)31- 7l^(890)-g- ^7l^o.^ <Sm^^m S.^ 
^<^H(897), ^ 71^(890) ^l-^ofl ^2j-^l(898)S ^^^^ el^(899)S <^1^<H^ . ^1 

ei^ :£8a<Hl :£Al^ ^:£^liEfl7l:^l (801)5^- -B-^V^V^-S. ZL ^M^^ f^^^S ^^*>7l 

<103> iji;^^, tiV:£^^l;^(809)<^m ^.^^^ ^3 ^^^511- €tK860,870)7> ^^i^<^ SX^ 

^, ^^4i^>(896)7> 
<104> 71^^(891)^ ^i^^^l:5i^^^fl2l-^(Low Temperature Co-fired Ceramic; LTCC)^ ^] 

^^SL^^i, 7m.(891)<^l ^^E-l ^ ^sflAlEii^ ^^4i^l-(896a)7V 

9X^. ^, 71^(890)^1 ^-^:ii;^>(896a)7> ^^^Sl7l nfl^oil , tiV^^ll^ (809)011 ^^^] 

^^^^K896)l- ^-9.71- ^A<=>M. 

<i05> 3E9al- %i-^sr>TS, ^ cf^ ^AHlofl o^tb ^Va}-^ «]:£^l3ifl7l^l 

(901)^ ^'g£7> SAl£]ol ojj7, £9bl- ^i-SsV^a, ^ ^^2] SEc)-^ ^Al<^]oil 

^B\7} ^^v^ 3(1 7l;<l (902)5] ^ia£.7> SAl^jo^ c^t\.. 
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<i06> D^^^ ^9aO^ ^-£^121171^] (901)1- #2:^>^, wysf ^o] a>i^l^(909), ^J£^l 

^(909)<^1 ^c-lofl ojgfl ^^5]^ 71^(990), 71^(990) ^^^^ ^VS^fl^ (909)* -g- 

^1-^(999)3. ^^iS\o] oxv^. 
<i07> ti}:£^l^(909)^ tfl^ Ai^>i:g.efl<5lH(910)^, ^:£^1 Aiti.iH5llolH 

(910)^ ^-^^ ^3. ^^^^ "E-^y]?} ^,^^S. <^^S\o\ ^A^^ 

^3 E^^^^sj- (960,970)5. o]^o]7^ oicf. 
<108> 0^7] ti]-i£^l^(909)<Hl^ A-1«.iH5fl<im(910)Sl S^ofl cioiBj ^ 5^31(1 A] Bl 

^ =^-^:ii^K996)7l- ^ o^^C]., 

<109> 71^(990)^ ^.£^1^(909)01 MM'^ ^^1(991)^, MM^ ^^1(991)^ 

^] ^£^1^(909)0] ^^<H^ ^11 ^^S. #c-l(994b)<^l 2^«fl ^a^^ t:^.^o^ 

Bfl^^€(994a)^, Bfl^3z|l^(994a)^ ^^^o] ^fle]-^ ^^1(891)1- ^*^>^ cf^s^ 

Hlo> zie}^^ £^^fl(994) ^ wlo> AjzL^ £^^-11(995)^ '^l^'H^ 9X^. 
<iio> 0^71^-1, 71^(990)^ ;^-l^-^Al4iAjAfle^-^(Low Temperature Co-fired Ceramic; LTCC)<^1 

7^14, JL^4i^^>Hle|-^(High Temperature Co-fired Ceramic; HTCC)*^ ^ 9X^. 

<iii> w.(999)^ 71^^(990)^ til-£^l:^(909)^ ^;go.s.«LE-l ^^.^ 

^ 9X^^, ^^^]]^(909)^ ^^^^^ 9X^. 

<112> c^7lA-:|, .g->cl«.(999)^ <Hl^Al, ^s^i^ olo] ^7>1-^ ^ *>u}-S. ^ € ^ 9X 

<ii3> ^V^, ti]:£^fl^(909)2^ ^1-^32|- 71:^(990) a>c1o]]^, (909)^ ^'^^] ^a^^ 

^3 ^^^s)- ^eK960,970) ^ ^^:i;^>(996)^ ^a^o] t^-s}^;^ ^S.^, <^1<>| 
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^^(994c)(air gap)^! cl ^>^^5]c>^ ^cf. ^, «-(999)^ ^5.^1^(909)^ ^V^4 y]:^ 

(990) Al-olofl^ ^^^^o] $X^] ^4. 
<ii4> :£9boll Hl-fi^- ^o] ^ ^^0:1 cf^ ^Alojloi] ^^^-H ^^]^} ^£^1 

3(1 ?1 ^1(902)^ ^,=T^<;d^ ^a. ft^a^l- ^Ei(960,970)» (909) , 

(909) ^^<^1^ ^11 ^^flsl^ 71^(990), ^ 71^(990) ^i-^S] ^£^fl^(909)# -g-^l^>^ -g- 
;=^1-^(999)S. ol^o^x^ 9X^^, ^]^^ ^2i^ S.9a^] IEa]^ wlrS^lsfl^l;^! (901)s|- -B-^>§1-H.S. 
^ ^V^l^^ 

<ii5> ^x^^ ^:£^1^(909)<^1^ ^,=7^^^ ^# ^3 ^e-](960.970)7> ^-^^sjol SX-^r 

^, ^*:t^l-(996)^ ^^^^^ 9X^]^ U^. 

<116> cl-^^S, 71^(990)^ ^^^-S-Ali^^^fl2l-°i(Low Temperature Co-fired Ceramic; LTCC)^ 

7l:a:(990)'Hl 9l^B\ ^ T^afl^lBlsV ^^^^|.(996)7l- ^a^£1<^1 ^ 

4. ^. 71^(990)^1 x:f^^ ^^ct;^>(996a)7> ^-^^5171 ofl^oll , aVS^l^ (909)<^1 ^-^^1 ^ 

-&dli;^K996)» ^^^^ ^^7} 
<ii7> £10a» %S^>^. ^ ^Ajc^loii ^^n^^ ^B\7} ^J-^l-^ 

ti>£^l2l] 71^1 (1001)^ ^^:£7> £Al5]ol ^Jl, £10b# %1-S^l-TS, ^ cj-^ ^AHjofl 

^Ei7> ^>^V^ 211 71 ^1(1002)^ ^^£7> :£Al5]o:| 

<ii8> s.^]^ a>s>)- ^o] ^ i^x^cn] ^th ^:£^l2ll7lxl (1001, 1002)^ ^£^1^(1009), «>S.^1^ 

(1009)ol ^11 ^^^^ 7l4a-(i090), aVi^^i^(1009)^ ^^l^V^ ^^=^1^(1099)3. 
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<ii9> ^^7.] tiVS^l^dOOg)^ tJi\^ tiVJt^l ^i«.:iHeflc'lH(1010)5!l-, tiV^^l 

eflolE(ioio)S^ ^^^o]] cf^^ 1^3. ^^^3}- ^^7]7} ^^^o] ^A^^ 

^3 ^^m- € 1060. 1070) S SX^. 
<i20> 71^(1090)^ ^£^1^(1009)01 ^;^l]£l^ ^«=^ ^^1(1091)^, ^^1(1091)^ 

<^1 ^£^fl^(1009)ol ^^o^^ 5fl 1-^^ ^Efls. ^Dl(i094b)<^l ^^11 ^A^^ cf=^ 

o\ tifl>«d^€( 1094a )-^S. ol^ol^c^ o;ic).. 
<i2i> <^7]^^, 7l:S-(1090)^ -§-^1(1091)^ J1^-1*J-^ "yifl^S.7l:e:, .Hlel- 

ni ojo^ ^7>#ol 71-^srl-c^ <:>i7lA-l n tJ^^^ ^^^^}^ o>qr:f. 7^(1090) 

^ ^^fl(1091) ^ol-^<=Hm ^£^-11^(1009)4 T^-§-^^ -y^Bl ^ ^IsflAlE-l 

^ ^^^^>(1096a)7> r:^ ^^^£lol oj^v]., 
<122> i£9aoil £Al^ Bl-^l- ^ol 7l4a:(i090)^ ^^1(1091)<H1^ «lo> ZLe)-^£ JE:?! 

^1(1094) ^ ulo> Alu^ £^^11(1095)7> ^-f-Slol ^^^£l:a. o]^ ^^1(1091) ^o^^<^l 

^^^^ all -Jd 4^ (1094a) 2}- <=^:^s\o] oj^cf. 

<123> cll-cH, £9b<^l £Al^ ti>^ ^o] 71^(1090)^ ^^1(1091)^ ^l-^oll 

^ yll'Jd5}l^(1094a)^ ^<?1 ^^fl(1091)^ ^^^^ ttl-el-^i «]:iE^fl^ (1009)^ 5^1^^^ 

<124> -g-^]«.(1099)^ ^£^1^(1009)^ %^o_S.^B\ #^1(1091) ^1- 

o]:£^l^(1009)^ ^-g-*>Jl 9X^. 
<125> <^7lA-l, ^£^fl^(1009)^ ^>'d4 71^(1090) ^>oHl^, tiV£^l^(1009)^ ^'^<=>\] ^ 

^3 ^E-1 (1060, 1070) ^ 7]^(1090)^ ^i-'^ofl ^^^^ ^^:ii;=^>( 1096a) ^ ^ 
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^^o] 7.]^}s\7] oil <>| 7^ (1094c) (air gap)^] ^^^^<^ 9X^. ^, (1009)2^- 

7l^(1090) ^><^1^ -§-^1-^(1099)71- ^^^5\o] o;i^l ^tq.. 

<i26> ^^]«.(1099)^ <^1^^1, #s]nl ol^^ ^7>l-# oli^ ^l-q-S ^A^^ >^ o;io. 

S.'d: ^^^^ <^>Mi^, ^ ^^^^ ^^^4 ^PJ-* 9i^H-^l '^^vHoiiA-l c^e^7l-;=^ls. 
^Al<^l3E 7>^^ ^o]^. 

<128> nfe^-Ai, ^ ^^^6\] 1^3 ^A^s]- ^^7H1 ^5>ig. ■^f^(2 Layer) o]^^^ 

<^1 ^^^51<>1 ^^<^1 ^-^S>>*1, ^^3)- A-ly.>^BellolH^ ^^^^^] ^^^ll^lJl, 

S^V ^oil ^SVslfe 'a-^^^^ ^^^^^^1 -f^^ll^m 3L321-71- ^c]-. ^, ElEl-^ 

(Ti)om- s^(Cr)ol * wlsl(buffer)#^S A>-g.£lol ^.^^e eflol:^ c^o) ^^>^^ol ^■ 

cUSl-slJi, #elti.^(Mo)om- ^j>i^(W) ^<^1 ^^^51-<^1 ^^^sl^H =L ^^^^joi nflJf o.>^^^;jlcl-. 

<129> ^ ^T^oll sit!- ^€^^1 ^Bl<Hl Sl*>^. -S-Vufol ^S^l^ofl ^A^B). :g. 

Ejr^^sl- ^E-l ^ 4^^^ 1# H].A^4 ^t-l* ^^^^^ #^H1. ZL ^^ofl cf^o^ ^ 

^^^>1- ^^1 ^^J^-^S>^, ^CH^ -^Sl oVEflq-oll ^^£1^ €BlSl H7l# 

21-^1^ Jl3z1-7> SX^. 
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i^i^^^ 11 

-^M A-1ti.>^:EEllolH^ >^^^<^1 ^-^^^ ol^S] 

^V7l ^1-:^ ^^Sl ^^d\] <^p<j -711^ ^a}-^ -a-^^; ^, 

^1-71 <y-^sVoi ^T-igo]] ^^^^ ^o]s. 2% olAj-o^ ^V-« SiL^^H '^l^^^ ^1- 

[^^^J- 2] 

^11*^-^1 3^>^ SE^ H^E|-^/#elw.^(Ti/Mo), HW#Bl 

w.^(Cr/Mo), H^E1-^/ej>,^(Ti/w), 3.1-/^^^^(Cr/W) ^ ^^Jb^ tt^o] ^^5)0^ ^^]-^o.^ 

^>7l aVs^fl ^■Iti.iJEeflolH^ ^o^^oll cf^^ %3. ^^^^ ^^7l7> ^.^^^^ ^ 

^•^^ ^3 ^^^^ 

^# ig3 ^^^31- ^E-lfi^ -a^oll tq-^S] i^H ^^jS)- ^^7l7> 3j . if 

^ol-7l ^3 It^asl- ^Ei ^ ^Al^ El->;^S|. ^Eio:i <^^o1] 

t^^^ ^-^rt^V* 5£f-^H <^1^<>1^ ^El. 
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m^^^ 4] 

5] 

^IS-^oil ^<H^i. W-iHe-llolHSl -a-^<Hl^ GPSCGlobal Positioning 

System)-§- ^3. ^J-Ajs). ^s^y]. ^^^^ ^^^S. ^#^-31^1 . 

6] 

^3 ^^7l7> ^.ig^^ ^^5]^ 13:^^3^- ^Ei7V tiVi^l 

^; 

^^7] ^^M^ cf^^ wloj- zz.5}^:^(Via Ground) £^^fl7l- ^^^sl^^, ^^7] 

MM'B] ^^lo^ 7fltilEl Sl^^cHjA^ ^l^^}^]^ t:^^o^ Ajzi^ tifl^o] 7l^; 

^^7] «vj£^1^3)- zie^-^^ #^ ^ AjzL^ Hll^* 'S^^m cf^s^ sl-ol<H: ^, 

^V7] 7l^S^ 711 HjE^ -^1-71 ^VJE^I^ ^ S!folc>l7> 5^-^ ^.^^E^ 

tlJitli^ e:iJE.(Lid)l- i^srl-o^ <^1^^^ ti]::£^fl 21171^1. 
7] 

«]-£^l ^■1«.:iH5l1<^lH7]- ^wlslJl, ^7] ^^^] A-ly.>,Hefl<5lB2l >a-^oi] rf^o] ^s. 
^3 ^^^si- ^;5l7l7> ^l.^ls. <?!^sH 'is ^^^^ €Bl7l- ^£^-11^; 
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tiVi^fl^^o] ^^o^^ ^fl S.^^ ^Efl^ ^Cloll ^^1] Cf^^ Wfl^all^ol 

^fl ^ Wlo> AjZL^ i^^l7> ^^^^ 71^; ^, 
-g-^m -g-^l^l- ^^^H <=>]^<=^^ 

^16^ SE^ ;^17*J-<H1 $ic>lA-l, >a-7l 71:^^ ^■l^-§-AliJi>^^>HlEl-^(Low Temperature Co-fired 
Ceramic; LTCC) Jl^-^Al^A^A-fle^-ni (High Temperature Co-fired Ceramic; HTCC)^ 

o^i:, ^r>H-ol ^^O.s. ar>^ tiV^^l 3(1 71^1. 

10] 

^I6*j- ^17%H1 9X^^^. ^^7] 7]^^ ifl^^oll ^^^:;,}7} ^A^^ ^^^:^Ali 

>y/^]el-ni(Low Temperature Co-fired Ceramic; LTCC)^ ^^-^S- ^£^l2|]7l^l. 
I^j^^J- 11] 
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123 

€ ^^^4 ^B^o^ s-A^o] ^-l^l-^^l ^5.^, <^H7^(air gap)^l 

^S. ^14^1^1. 
[%^^%^ 13] 

€^^4 ■§-^7i7> ^i.i^^s ^a H^^Jsl- ^Bi7l- ^^^^ 

^^^^ ^11 ^Bfl^ ^C-lofl o^^ll Cf^^ Hfl^3il]^ol 71^; 

i^s^H ^1^^^ ^£^1211 71x1. 

14] 

^113%H1 SZ^^i, 7]^^ ^^i^oi-^ ^illsis.7m 

4el-n^^ oii^ §l.q.7> -Jd^sl^H ^^^^ ^S.nMf]^]. 
15] 

^ll3*J-<=>fl 9X'=>]^^, ^7] 7]:^^ -=-^1 ^l-i^o]]^ ^1-71 tiV^^l^sl- cll-i-S]^ cg^oii 4 

^^^:^}7} xi\ ^A^^ ^^i-^S ^£^l3|l7lxl. 
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16] 

^^^^ ^3 HJ-A^5|- ^ 7l^Sl ^^o\] >-:^^^l.oi s-^^o] ;5l*>s)xl ^S. 

^, <^l<H7,3(air gap)<^l ^^^^ ^^i-^S. *m . 

1^^%!- 17] 

^^17> ^-i-S|cH ^^^£)J1, o]^ >^7l ^^^1 ^^^^ Cf^^l ol^^ ^ 

18] 

^113%H1 9X<^^^, ^oM 7]^^ ^^fl^l ^^^d\] ^A^^ r^^o] tiflAi5xi|^^ 
^^1^ 4el-^i ^S^l^s] 5q^o.s. <g;g-^ ^^^^ ^H^l 5^11 7] ^1 . 
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